METHOD FOR HANDLING AND DISPOSING OF DRILL CUTTINGS 

INVENTORS: Kenneth J. Boutte and Ban D. Green 

FIELD OF INVENTION : 

This invention relates to the field of oil and gas exploration and, more 
particularly, relates to a method for handling, compacting, storing and disposing of drill 
cuttings at a well location, whether onshore or offshore, so that the cost of handling and 
disposing the cuttings will be reduced. 

BACKGROUND OF THE INVENTION : 

In rotary drilling for the exploration for oil and gas, a liquid slurry know as drilling 
mud is utilized for maintenance and lubrication of the borehole created during the 
drilling operation. Typically the drilling mud system of a well includes a mud holding 
tank at the well surface located on or adjacent to the drilling rig and a network of 
pumps, mixers and mud supply lines. During rotary drilling operations, drilling mud is 
pumped from the mud holding tank, through the mud supply lines, down through the 
well bore at the desired rate and is returned to the surface of the well bore. The 
returned drilling mud carries with it drill cuttings from the bottom of the borehole 
produced as rotary drilling is advanced. 

When the circulating drilling mud, along with the carried drill cuttings, is returned 
to the surface, it is delivered to a screening device know as a "shaker" which serves as 
a sieve for removing the carried drill cuttings from the drilling mud. When the drill 
cuttings have been removed from the drilling mud by the shaker, the drilling mud is 
returned to the mud storage tank for reuse. The drill cuttings separated from the 
drilling mud are collected and conveyed to storage tanks for treating and disposal. 
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The storage and disposal of drill cuttings produced at a drilling location can 
present difficult problems. The drill cuttings removed from the borehole are typically 
comprised of shale, sand, hard clays, or shell and they are often coated with, or 
contain, residual contaminants from the drilling mud or from the borehole. The drill 
5 cuttings and their contaminants present environmental concerns that must be 

addressed during their disposal. The storage of the drill cuttings at the drill site prior to 
disposal can also present many problems, particularly on offshore drilling locations 
where storage space on drilling platforms is limited. The drill cuttings are typically 
stored on drilling locations in rigid cuttings boxes. These boxes are heavy, bulky and 
10 take up valuable platform space. Platform space must be allocated not only to cuttings 
boxes filled with cuttings that have been removed from the borehole but also to cuttings 
boxes waiting to be filled with drill cuttings that have been removed from the drilling 
mud. 

Transporting the drill cuttings from a rig site to a disposal facility, whether from 
15 an onshore or an offshore drilling location, is also a concern because of the costs 
associated with transporting the bulky, heavy cuttings boxes to and from the well 
location. In addition, drill cuttings often must undergo some treatment to remove or 
render inert any associated contaminates prior to their disposal. Consequently, a need 
exists for improved methods of handling, storing and transporting drill cuttings 
20 produced at a drilling location. 
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BRIEF SUMMARY OF INVENTION 

Applicants' present invention is intended to present a method for the handling, 
storing and transportation of drill cuttings. The method incorporates a conveying 
means to transport the drill cuttings removed from the drilling mud slurry to a 
5 compacting device. The compacting device crushes and compacts the drill cuttings 
into pellets of a desired size. The "pelletized" drill cuttings are then conveyed to a 
collecting site situated on the well location and delivered to storage bags suspended on 
racks. As each storage bag is filled, the storage bag is removed from the rack and 
replaced with another bag. The storage bags containing the cuttings are stored on site 
10 and are eventually shipped off the drilling location by boat, in the case of an offshore 
drilling location, or by truck , in the case of an onshore drilling location. 
BRIEF DESCRIPTION OF THE DRAWING 

Figure 1 is a schematic of the drill cutting handling system of Applicants' 
invention. 

15 DESCRIPTION OF THE EMBODIMENTS 

Figure 1 shows a schematic view of the drill cuttings handling system and 
method of Applicants' invention. The drill cuttings to be handled according to 
Applicants' invention are produced by a drill bit 3, mounted on a drill string 2, as drilling 
advances to create a borehole 4. As the drilling advances, the borehole 4 is typically 
20 lined with a casing 5. 

During the drilling of the borehole 4, the drilling string 2 is inserted through 
casing 5 down to the bottom of borehole 4. The drill string 2 forms a portion of the 
drilling mud line 6 used to pump a liquid slurry know as drilling mud from a drilling mud 
storage tank 16 through the drill string 2 to the bottom of the borehole 4. The drilling 
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mud conditions and lubricates the borehole 4 and serves to counteract geostatic 
pressures in the borehole 4 that are encountered during drilling. 

The casing 5 typically extends to the surface of the borehole 4. Drilling mud 
leaving the drill string 2 is circulated to the surface of the borehole 4 via the casing 5 

5 and carries with it the cuttings produced by the drill bit 3 as the borehole 4 is advanced. 
The cuttings produced by the drill bit 3 are called drill cuttings. 

The drilling mud, and any carried drill cuttings, that is returned to the surface of 
the borehole 4 via casing 5 is transported via mud line 8 to a shaker 10 by pumping or 
other transporting means. The shaker 10 is a screening device that separates the 

10 carried drill cuttings from the drilling mud. After the drilling mud is transported through 
the shaker 10, it is returned, via mud lines 14, to the mud storage tank 16. The cuttings 
removed from the drilling mud by the shaker 10 are transported, via conveyors 12, to a 
cuttings compactor 18. 

If the cuttings removed by the shaker 10 are excessively wet, they may be 

15 selectively transported, via conveyor 13, to a secondary shaker 1 1 for further removal 
of retained fluids. Cuttings from secondary shaker 1 1 are then delivered to the 
compactor 18 via conveyor 15. The liquids removed from the cuttings by the secondary 
shaker 1 1 are then returned to the mud storage tank 16 via mud return line 17. 
The cuttings removed from the drilling mud are typically of a gravel-like 

20 consistency. Conveyors for transporting such cuttings are well known. Conveyors 12, 
13 and 15, used to transport the cuttings to the shaker 10, the secondary shaker 1 1 , or 
to the compactor 18, may be comprised of gravity lines, trough and auger 
combinations, belt conveyors, screen conveyors, pneumatic lines or any other such 
device designed to transport the cuttings. 
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The shaker 10 utilized as described above may be selected from anyone of a 
number of drill cuttings removal devices. These drill cuttings removal devices include 
vibratory screen shakers, also know as shale shakers, that are well known in the art. 
The secondary shaker 1 1 utilized as described above may also be selected from 
anyone of a number of well know drill cuttings removal devices. It is contemplated that 
a Vibro-Energy round separator, such as that manufactured by Sweco, P.O. Box 1509, 
8029 US Highway 25, Florence, KY 41022 USA, would provide the secondary liquids 
separation described for the shaker 1 1 though a vibratory screen shaker or other solids 
separator could also be utilized. 

The compactor 18 of Applicant's invention is utilized to crush and compress the 
drill cuttings received from shakers 10 and 1 1 into a plurality of discrete compacted 
massed bodies drill cuttings of a substantially uniform size such as a pellet, a hard 
cake or briquette. If necessary, bonding agents such as lignite may be added to the 
compactor 18 along with the collected drill cuttings to facilitate compressing the 
collected drill cuttings into a plurality of discrete compacted massed bodies drill 
cuttings. 

When the drill cuttings are compressed into a plurality of discrete compacted 
massed bodies of drill cuttings by the compactor 18, liquids and drilling mud fluids that 
may have been retained by or with the drilling cuttings after their exposure to shakers 
10 and 1 1 may be further separated from the cuttings by the compactor 18. Any fluids 
so separated by the compactor 18 are collected and returned to the mud storage tank 
16 via return line 22. After compression, the discrete compacted massed bodies of 
drill cuttings are delivered by conveying means 20 to empty storage bags 24 and the 
empty storage bags 24 are then filled with the compacted massed bodies of drill 
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cuttings. As each storage bag 24 is filled with the compacted massed bodies of drill 
cuttings, another bag 24 is put in its place. After being filled with compacted massed 
bodies of drill cuttings, each filled storage bag 28 is stored on the rig site at a desired 
location until the filled storage bags 28 are ultimately delivered to a desired end 
location 30. 

The intent of the compactor 18 is to crush and compress the drill cuttings into 
compacted massed bodies of drill cuttings of a substantially uniform size and shape. 
Any number of commercially available compactors, including auger extruders, ram 
extruders and briquetting machines, may be utilized as the compactor 18. Extruders 
typically have a hopper for delivering material, in this case the drill cuttings, to a trough. 
A ram or an auger located within the trough then pushes the drill cuttings in the trough 
through a die having a plurality of openings of a desired size. When the cuttings are 
pushed through the openings of the die they are thereby crushed and compressed into 
a discrete massed body of a desired shape. 

Extruders produce pressure on cuttings in the range of 100 psi to 3000 psi 
depending upon, as one factor, the size of the openings in the die being used. Dies 
may have openings of varying sizes and openings in dies may range from about 1/32 of 
an inch to about 8 inches or more in diameter. Testing has shown that cuttings 
extruded under pressures in the range of 300 psi to 500 psi, through dies having 
openings in the range of about 1/4 inches to about 3/4 inches, produce compressed 
cuttings pellets of about 1/4 inches to about 3/4 inches in diameter and that these 
pellets have a satisfactory compression, size and water content for being transported in 
the storage bags 24. It is thought that a single extruder could process 8 to 10 tons of 
cuttings per hour. One example of an extruder that may be utilized as the compactor 
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18 is the Terrrier Extruder manufactured by The Bonnot Company, 1520 Corporate 
Woods Parkway, Uniontown, OH 44685, USA. 

Examples of briquetting machines that may be utilized as the compactor 18 are 
those manufactured by K.R. Komarek Inc., 1825 Estes Avenue, Elk Grove Village, 
5 Illinois 60007, USA. Such briquetting machines have a hopper for delivering a quantity 
of material, in this case drill cuttings, between pairs of opposing rollers. These rollers 
have plurality of uniformly spaced, selectively sized, indentations. When the drill 
cuttings are moved between the opposing rollers they are squeezed into the recesses 
of the rollers and there by compacting the drill cuttings into briquettes of a desired size 

10 and shape. While briquetting machines will produce briquettes in a variety of different 
sizes, it is thought that briquetting machines that produce briquettes of about 3/4 of an 
inch to about 1-1/2 inches in width, of about 1 inch to about 2-1/2 inches in length and 
of about 1/2 of an inch to about 1 inch in thickness would provide briquettes of massed 
drill cuttings having a satisfactory compression, size and water content for being 

15 transported in the storage bags 24. 

Compressing the cuttings into discrete pellets or briquettes of substantially 
uniform dimensions by means of compactor 18 serves to substantially reduce the 
volume of the drill cuttings. Such compression also serves to further remove liquids and 
drill fluids from the cuttings. Volume reduction and liquid removal facilitates handling, 

20 storage and disposal of the drill cuttings. 

After the drill cuttings have been compacted into pellets or briquettes by the 
compactor 18, the compacted cuttings are transported via conveyor 20 to a bagging 
area where the compacted cuttings are placed into a plurality of sealable bags 24 for 
storage. Each bag 24 is hung from or is otherwise supported by a bag storage rack 26 
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when being filled with the compacted cuttings. Straps or loops on the bag 24 maybe 
used to facilitate supporting the bag 24 on the bag storage rack 26. The conveyor 20, 
bag 24 and bag rack 26 may be positioned so as to allow gravity delivery of the 
compacted cuttings to the bag 24 for filling. An endless belt or an endless screen 
5 conveyor, rather than an auger conveyor, is used as the conveyor 20 to minimize the 
potential for breaking up the pellets. 

When each bag 24 is filled, it is sealed, removed from the rack 26, and replaced 
with another storage bag 24. A small crane or mechanical lift is utilized to move each 
filled storage bag 28. Each filled storage bag 28 is collected on the rig site and stored 

10 at a desired area prior to being transported to a desired location 30 away from the rig 
site. Removal of the filled bags 28 to location 30 may be by boat, in the case of 
offshore drilling sites, or by truck or rail, in the case of onshore drilling sites. The 
location 30 may be any desired location including a landfill, a processing center for 
further processing of the cuttings, or another interim storage facility. 

15 The bags 24 used for storing the compacted cuttings may be any collapsible, re- 

sealable storage bag. It is thought that a collapsible, reusable, heavy weight, fluid 
impervious bag having a sealing and re-sealing means such a storage bag 24 made of 
PVC would be sufficient. Other bags such waterproofed bags made of canvas, nylon, 
vinyl, or other such fabrics could also be utilized for the bags 24. Because each bag 24 

20 is collapsible, it is intended that it may be folded for storage and transporting to the well 
location. Folded bags are light and non-bulky and take up substantially less space and 
are of substantially less weight than the rigid storage boxes presently utilized for drill 
cuttings storage and transportation. The reduced size and weight of the storage bags 
decrease the costs associated with cuttings disposal. 
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While the system shown is specifically intended for use in handling drill cuttings 
produced during the drilling of oil and gas wells, it will be apparent from this disclosure 
that the system shown and described might be readily modified for use in other 
applications. One such application is for use in the handling, compacting and storage 
of solids removed from a liquid waste collection area during cleanup. Examples of such 
waste collection areas include oilfield waste storage pits and tanks and the hulls of 
barges or ships. 

In such use, the compactor 1 8; the shakers 1 0 and 1 1 , if necessary; return lines 
14, 17, 22; the associated conveyors 12, 13, 15, 20; the bags 24 and bag racks 26 may 
be transported and assembled in the described manner at a desired location such as a 
storage tank site. At such storage tank site, the system could be assembled to 
compress and de-water solids that are removed during the tank cleaning process. 
Since a storage tank site does not necessarily have drilling system, a well bore and a 
mud circulating system as described above, a solids delivery line for delivering tank 
liquids and liquid borne solids to the shaker 10 would replace the mud line 8 depicted 
in Figure 1 and the liquid return lines 14, 17 and 22 would be directed to return to the 
tank being cleaned rather than to a mud storage tank 16. Otherwise the system utilized 
for compacting and de-watering the solids removed from a tank during cleanup is 
essentially that depicted in Figure 1 for handling drill cuttings. 

The solids removed from the tank during cleaning are collected and delivered to 
compactor 18, compressed to pellets or briquettes of desired dimensions and conveyed 
to storage bags 24 in the manner described above. If necessary, bonding agents such 
as lignite may be added to the solids to facilitate compressing the collected solids into 
pellets or briquettes. The filled storage bags 28 are then collected and transported to 
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a desired location 30. Such a location 30 may be a landfill or an interim site for further 
processing. 

Pelletized solids are particularly suitable for landfill disposal because the volume 
of the solids and the solids water content is substantially reduced due to the 
5 compacting process used to produce the pelletized solids. The method described by 
Applicants herein, with or without the use of the storage bags 24 and with or without the 
use of separators, could be applied at a landfill location to process incoming solids 
prior to disposal. Processing incoming solids in the manner described would reduce 
the volume to the solids and thereby save valuable landfill space and ultimately reduce 
10 the cost of landfill disposal. 

It is thought that the drill cuttings handling system and method depicted herein 
and its attendant advantages will be understood from the foregoing description and 
changes may be made in the form, construction and arrangement of the parts thereof 
without departing from the spirit and scope of the invention or sacrificing all of its 
15 material advantages. 
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